Radiation-induced inhibition of thymidine incorporation in vivo as a measure of the initial slope and RBEn/gamma.
Radiation damage can be measured by decreased incorporation of 3H-TdR. The early effect of total body irradiation of mice, with doses up to 300-400 rad, of gamma rays of neutrons, on thymidine-3H incorporation into the DNA of murine proliferating normal and tumor cells are described. Total body irradiation with single doses up to 300 rad resulted in a steep dose-dependent depression of 3H-TdR incorporation into the DNA of the jejunal crypt, testis, spleen, fibrosarcoma (FSa), and FSa metastasis cells. The dose required to depress 3H-TdR incorporation values to 37% of control level (D37/thymidine) after gamma-irradiation was calculated to be 405, 443, 72, 303, and 531 rad, for jejunal crypt, testis, spleen, FSa metastasis, and FSa tumor cells, respectively. The depression progressed during the first 3 hours after irradiation. After neutron irradiation, the D37/thymidine was calculated to be 81, 140, 35, and 155 rad for jejunal crypt, testis, spleen, and FSa metastasis cells, respectively. The RBEn/gamma derived from these results were 5.00, 3.16, 2.06, and 1.95 for jejunal crypt, testis, spleen, and FSa metastasis cells, respectively. These results of D37/thymidine after gamma-irradiation and the RBEn/gamma correlate well with the 1Do for the initial slope of the survival curve and RBEn/gamma published in the literature for C3H/Kam mice using the same gamma and neutron beams. These findings show that cell survival after small doses of irradiation correlate with the effect of irradiation on the actively proliferating cells at the time of irradiation.